6-substituted-1,3,8-trichlorodibenzofurans as 2,3,7,8-tetrachlorodibenzo-p-dioxin antagonists in the rat: structure activity relationships.
The activities of several 6-substituted-1,3,8-trichlorodibenzofurans (CDFs) as partial antagonists of the induction of hepatic microsomal aryl hydrocarbon hydroxylase (AHH) and ethoxyresorufin O-deethylase (EROD) activities in the rat by 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) were structure-dependent. Treatment of the rats with TCDD (16 nmol/kg), the 6-substituted-1,3,8-triCDFs (50 mumol/kg) and TCDD plus the 6-substituted-1,3,8-triCDFs showed that most of the substituted congeners were either inactive (6-methyl, ethyl, propyl, i-propyl, t-butyl) or weak (6-cyclohexyl, nitro) inducers of AHH and EROD activities, whereas TCDD caused an 8.1- and 58-fold induction of these enzyme activities respectively. In the co-administration studies, the 6-methyl, propyl, ethyl, isopropyl and t-butyl analogs partially antagonized the induction of the monooxygenase enzyme activities by TCDD, whereas, the 6-cyclohexyl and 6-nitro-1,3,8-triCDFs exhibited minimal activity as TCDD antagonists. The Ah receptor binding affinities of the 6-substituted compounds were determined in a series of in vitro competitive binding studies using [3H]TCDD as the radioligand. Analysis of the data by Scatchard and Dixon plots showed that the avidities for the Ah receptor by the 6-substituted-1,3,8-triCDFs followed the order 6-methyl greater than 6-t-butyl greater than 6-i-propyl greater than 6-propyl approximately 6-ethyl greater than 6-cyclohexyl greater than 6-nitro-1,3,8-triCDF. In addition there was a good correlation between the in vitro binding avidities and Ki values for these compounds and their in vivo activity as partial antagonists of the induction of AHH and EROD activities by TCDD. The results suggested that the 6-substituted-1,3,8-triCDFs competitively displayed TCDD from the Ah receptor and this interaction may play a role in the mechanism of action of this class of TCDD antagonists.